Organs such as the lung that are continuously exposed to inhaled microbes must be carefully guarded against excessive inflammation. A new study by Taggart and colleagues on page 1659 shows that a protease inhibitor that is produced in the airways helps subdue lung inflammation by shutting down the pro-inflammatory transcription factor NF-κB, both in the cytoplasm and the nucleus.One way the lung avoids inflammation-induced collateral damage is by producing protease inhibitors, such as SLPI (secretory leukocyte protease inhibitor). SLPI is produced by mucosal epithelial cells and inactivates potentially damaging enzymes, such as neutrophil elastase, that are produced by immune cells to help kill invading microbes.

FigureSLPI (green) enters the nucleus (red) of monocytes and competes with NF-κB for binding to gene promoters.

But SLPI\'s protective function is not limited to defusing dangerous proteases. SLPI is also a potent antimicrobial peptide (akin to defensins) and an antiinflammatory agent. This group and others have shown that SLPI\'s antiinflammatory activity stems in part from its ability to inhibit the degradation of IκBβ---an inhibitor protein that binds to cytoplasmic NF-κB. The importance of SLPI in limiting inflammation is evident in SLPI-deficient mice, which succumb to endotoxic shock in response to normally sublethal doses of bacterial lipopolysaccharide.

Here, Taggart and colleagues show that SLPI also targets NF-κB in the nucleus, where SLPI binds to κB binding sites on gene promoters, displacing the NF-κB protein p65. This competition inhibits the production of inflammatory cytokines such as interleukin (IL)-8 and TNF. Thus, any NF-κB protein that circumvents SLPI\'s roadblock in the cytoplasm would likely encounter a second wave of SLPI-mediated resistance in the nucleus.

The preferential production of this multifunctional protein at mucosal surfaces probably reflects the importance of preventing excessive immune activation in tissues barraged by environmental pathogens. Whether SLPI-mediated inhibition is defective in individuals prone to chronic inflammatory diseases of the mucosa, such as asthma or inflammatory bowel disease, remains to be tested.
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